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INTERNATIONAL ELECTROTECHNICAL COMMISSION

METHOD FOR MEASURING PHOTOVOLTAIC (PV) GLASS -
Part 1: Measurement of total haze and spectral distribution of haze

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. nris.ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prumote
international co-operation on all questions concerning standardization in the electrical and electronic ficlds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spcrificadons,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to us “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe > interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IE= cc'laborates closely
with the International Organization for Standardization (ISO) in accordance with cunditior.s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as < e@.ly s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e hs representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationa. us2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to_en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th= way .n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Camr ‘ttees undertake to apply |IEC Publications
transparently to the maximum extent possible in their ~.Ction>! and regional publications. Any divergence
between any IEC Publication and the corresponding natiocal or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access 0 |IEE marks of conformity. IEC is not responsible for any
services carried out by independent certification hc 3s.

All users should ensure that they have the'ia.>st ¢ Jition of this publication.

No liability shall attach to IEC or its cdirec ars. employees, servants or agents including individual experts and
members of its technical committeec an ' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc2ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the nubicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norn.>*ve references cited in this publication. Use of the referenced publications is
indispensable for the carrect application of this publication.

Attention is drawn i the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shai. »z« be held responsible for identifying any or all such patent rights.

International‘staridard IEC 62805-1 has been prepared by IEC technical committee 82: Solar
photovoltaic encrgy systems.

The taxt of this standard is based on the following documents:

FDIS Report on voting
82/1297/FDIS 82/1321/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62805, published under the general title Method for measuring
photovoltaic (PV) glass, can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.
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INTRODUCTION

This document differentiates from the other standards related to haze measurement as
follows:

e the scope of this document is restricted to total haze and spectral distribution of haze
measurement for PV glass,

o the wavelength range of measurement is different from the visible wavelength range of the
other haze test method. In this standard, the wavelength range is typically from 280 nm to
1 250 nm which is related to the spectral response of common solar cells,

e the spectral haze at each wavelength X is specified in this standard, while the <haze
integrated over the visible wavelength range 380 nm to 830 nm is always obtainec in *he
other haze test standards.

This part of IEC 62805 establishes IEC requirements for measuring haze and for cc'culating
the total haze of the glass used in photovoltaic modules, especially for the .:ansparent
conductive oxide coated (TCO) glass used as substrates for thin-film solar celis.

Thin-film photovoltaic (PV) technology has experienced rapid growth and «-hievad significant
technological advances in recent years due to its advantage over otaer technologies,
including low consumption of raw materials, better performance Jnau>r high temperatures,
reduced sensitivity to overheating, and easier building integration. \72or the different kinds of
thin-film technology used today, such as amorphcus silicon (a-Si), amorphous
silicon/microcrystalline silicon (a-Si/ u -Si) tandem, cadmium .~ nu.ide (CdTe), and perovskite
thin-film solar cells, TCO glass is used as the substrate. For silicon-based thin-film solar cells,
textured TCO substrates are used to introduce surface tex*'»e and light scattering within the
solar cell structures in order to enhance the light aLzorgtion. Such TCO glass with specific
surface morphology and light scattering level cen eni.ance the light absorption in specific
wavelength ranges. Therefore, the haze values ir.clur.ing total haze and spectral distribution
of haze are important properties of TCO glass and thus to the solar cell efficiency.

At present, there are no published.in:eiational standard for measuring the spectral
distribution of haze. The haze detectic:> nicthod found in other active international standards
only characterizes the visible raiige ¥ licht-scattering ability of transparent material, which is
not adequate for measuring th2 .aze of PV glass. In this standard, the wavelength range,
equipment requirement and. colcuation method have been adjusted based on the
characteristics of PV glass.

The aim of this standara ‘s:

e to provide specii.~ te st methods for measuring haze for PV glass, especially for TCO glass;

e to develop \he meusurement procedure for spectral distribution of haze in the solar
respoiise \'ave.ength range, typically from 280 nm to 1 250 nm;

e to provide the calculation method for total haze in the solar response wavelength range,
typically from 280 nm to 1 250 nm.
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METHOD FOR MEASURING PHOTOVOLTAIC (PV) GLASS -

Part 1: Measurement of total haze and spectral distribution of haze

1 Scope

This part of IEC 62805 specifies a method for measurement and calculation of the total haze
and the spectral distribution of haze of glass used in photovoltaic (PV) modules.

This document is applicable to glass used in PV modules, including transparent cond'uci/e
oxide coated (TCO) glass and other kinds of glass used in PV modules.

2 Normative references

The following documents are referred to in the text in such a way that.soi..= or all of their
content constitutes requirements of this document. For dated reference.. ony the edition
cited applies. For undated references, the latest edition of the refererceu drcument (including
any amendments) applies.

IEC 60904-3:2016, Photovoltaic devices — Part 3: Measur e nent principles for terrestrial
photovoltaic (PV) solar devices with reference spectral irraciance data

IEC TS 61836, Solar photovoltaic energy systems — arn's, aefinitions and symbols

3 Terms and definitions

For the purposes of this document, the tcome and definitions given in IEC TS 61836 and the
following apply.

ISO and IEC maintain terminolog.-al Zatabases for use in standardization at the following
addresses:

e |EC Electropedia: availib!c at http://www.electropedia.org/

e |ISO Online browsing nlattorm: available at http://www.iso.org/obp

3.1
PV glass
glass used in. °Vv modules, including cover or front glass, back glass and substrate glass

3.2
transpa ent conductive oxide coated (TCO) glass
flavalasc coated with a transparent conductive oxide film that is used as a conductive layer

Note ” to entry: This note applies to the French language only.

3.3

total haze

ratio of the scattered photon flux to the total photon flux transmitted through the PV glass in
the wavelength range 280 nm to 1 250 nm, when the direction of the scattered light deviates
more than 2,5° from the direction of the incident beam

Note 1 to entry: In this document, the wavelength range of 280 nm to 1250 nm is chosen as the representative
response spectrum of the common solar cells. If the PV glass is used in a PV module in which the response
spectrum of the solar cell is beyond the range 280 nm to 1250 nm, a different wavelength range can be used for
the measurement.
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